There are many applications in agriculture, where protection from pests is required for extended periods of time. If control is required for periods of a year or more, then the conventional methods of delivering the pesticide compound (for instance, spraying a solution of the pesticide over the crop) may not be good enough because the pesticide might not be delivered at the specific desired site and also because it does not last long enough to accomplish the protection of the crop. Considerable improvement can be achieved by using controlled release systems for the pesticide delivery to the environment. Through the sustained release of the pesticide from these devices, the amount of pesticide used, as well as, the number of times it needs to be applied on the crop, is reduced. As the pesticide is usually encapsulated within a polymer membrane, there is also a reduction with respect to environmental hazards and human toxicity. A great number of models exist for describing the wide variety of controlled release devices available, due to the attention that the sustained delivery of drugs has received in the past years. Our purpose at this level is to try and apply these models into the field of pesticide controlled release technology and make them available through a computer aided system. As the controlled release devices consist basically of a pesticide that is encapsulated or incorporated within a polymer membrane, the most important properties in these models are the ones that relate to the pesticide and the polymer. It is then appropriate to say that the solubility of the pesticide in the polymer and its diffusivity through the polymer membrane have a significant influence in the release of a pesticide from a controlled release device. That is where the models for prediction of the solubility of pesticides in polymers become important. The main objective in this work is to make these computer aided models completely predictive. This implies being able to predict the properties that are critical to the controlled release mechanism through specially developed predictive property models. These property models will then be incorporated into the generic controlled release models to study the controlled release of pesticide from the polymers into and through other laminated structures. In addition, the model will also predict the release of pesticide from fabricated units into the atmosphere and into water. Thus, these computer models would be a very valuable tool for both polymer and product design.
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A computer based model has been developed for the delivery of a pesticide from a microcapsule device. This model accounts for the number of microcapsules and their size differences through a normal distribution function, and the controlled release is modelled with the equation for non-constant activity source that is derived from the first Fick's law, and provides the concentration dependence with time. The total model is represented as an initial value DAE (differential and algebraic equations) system. The property models provide the algebraic equations. A group contribution (GC) approach is used here because it is simple, yet accurate and predictive. A GC-model for polymers has been adapted and extended for the purposes of this work. Two examples highlighting the controlled release of two complex chemicals through a polymer membrane capsule will be presented.
